The sodium channel from rat brain. Separation and characterization of subunits.
Procedures are described for separation of the alpha, beta 1, and beta 2 subunits of the voltage-sensitive sodium channel from rat brain by gel filtration in sodium dodecyl sulfate (SDS) before and after reduction of intersubunit disulfide bonds or by preparative SDS-gel electrophoresis. Partial proteolytic maps of the SDS-denatured subunits indicate that they are nonidentical polypeptides. They are all heavily glycosylated and contain complex carbohydrate chains that bind wheat germ agglutinin. The apparent molecular weights of the separated subunits were estimated by gradient SDS-gel electrophoresis, by Ferguson analysis of migration in SDS gels of fixed acrylamide concentration, or by gel filtration in SDS or guanidine hydrochloride. For the alpha subunit, SDS-gel electrophoresis under various conditions gives an average Mr of 260,000. Gel filtration methods give anomalously low values. Removal of carbohydrate by sequential treatment with neuraminidase and endoglycosidase F results in a sharp protein band with apparent Mr = 220,000, suggesting that 15% of the mass of the native alpha subunit is carbohydrate. Electrophoretic and gel filtration methods yield consistent molecular weight estimates for the beta subunits. The average values are: beta 1, Mr = 36,000, and beta 2, Mr = 33,000. Deglycosylation by treatment with endoglycosidase F, trifluoromethanesulfonic acid, or HF yields sharp protein bands with apparent Mr = 23,000 and 21,000 for the beta 1 and beta 2 subunits, respectively, suggesting that 36% of the mass of the native beta 1 and beta 2 subunits is carbohydrate.